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Reference No. 5 

JP H02-195891 A 

1. Title of the Invention 

Method for Modification of Fats or Oils 

2 . Claims 

(1) A method for lipase-catalyzed modification of a fat or 
oil, which comprises specifically converting the acyl group at 
the Sn-2 position of a glyceride by using a lipase produced by 
Candida cylindracea and while maintaining the reaction system 
within the pH range of 7.5 to 9.0 to thereby obtain a fat or 
oil having a melting point of 32°C to 39°C. 

(2) A method for lipase-catalyzed modification of a fat or 
oil, which comprises specifically converting the acyl groups 
at the Sn-1 and Sn-3 positions of a glyceride by using a lipase 
produced by Candida cylindracea and while maintaining the 
reaction system within the pH range of 3.5 to 6.5 to thereby 
obtain a fat or oil having a melting point of 32°C to 39°C. 

3. Detailed Description of the Invention 
(Field of Industrial Application) 

The present invention relates to a method for obtaining 
a modified fat or oil resembling cacao butter, which relies on 
the transesterif ication and esterif ication abilities of a 
lipase produced by Candida cylindracea and is intended to alter 
the fatty acid rate of beef tallow, lard, olive oil, palm oil 
or soybean oil to thereby modify its physical and chemical 
properties . 

(Prior Art) 

Conventionally, cacao butter extracted from cacao beans 
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is used in chocolate. This cacao butter has a melting point 
in the narrow range of 32°C to 39°C and slowly melts at body 
temperature when taken into the mouth. Due to this property 
resulting in smoothness, cacao butter is an essential material 
for chocolate. In this cacao butter, 70% of the ingredients 
is l-palmityl-2-oleyl-3-stearyl glycerol, and properties 
characteristic of cacao butter would be ascribed to this 
glyceride structure. Currently produced chocolate contains 
about 30% by weight of cacao butter. 

It is conventionally known to obtain cacao butter-like 
products by modifying fats or oils with lipase ( JP S52- 104506 
A, JP S55-84397 A) . 

(Problems to be Solved by the Invention) 

However, this cacao butter is produced almost exclusively 
in tropical regions, and hence involves problems of unstable 
yield and large fluctuations in price. Thus, in the food 
industry, there has been a demand for alternative fats or oils 
having the same properties as cacao butter. 

The above conventional modification techniques provide 
low reaction efficiency and require a long time for reaction, 
because they completely neglect the Sn-position specificity of 
lipase reaction, which varies depending on the pH of the 
reaction system. Moreover, properties of the resulting fats 
or oils are also not fully satisfactory. 

(Means for Solving the Problems) 

The present invention provides a method for 
lipase-catalyzed modification of a fat or oil, which comprises 
specifically converting the acyl group at the Sn-2 position of 
a glyceride by using a lipase produced by Candida cylindracea 
and while maintaining the reaction system within the pH range 
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of 7.5 to 9.0 to thereby obtain a fat or oil having a melting 
point of 32°C to 39°C. The present invention also provides a 
method for lipase-catalyzed modification of a fat or oil, which 
comprises specifically converting the acyl groups at the Sn-1 
and Sn-3 positions of a glyceride by using a lipase produced 
by Candida cylindracea and while maintaining the reaction 
system within the pH range of 3.5 to 6.5 to thereby obtain a 
fat or oil having a melting point of 32°C to 39°C. 

The inventors of the present invention have made studies 
on applications of Candida cylindracea lipase and have purified 
this enzyme during these studies, thereby finding that there 
are two types of members, i.e., an enzyme selectively 
hydrolyzing both the Sn-1 and Sn-3 positions (lipase A) and an 
enzyme selectively hydrolyzing only the Sn-2 position (lipase 
B) . The inventors have also found that these two enzymes have 
an optimal pH of 4 . 5 (lipase A) and 8.0 (lipase B), respectively, 
and they exert their activity in different pH ranges of 3.5 to 
6.5 (lipase A) and 7.50 to 9 (lipase B). These findings led 
to the completion of the present invention, i.e. , a method for 
modification of a fat or oil. 

Candida cylindracea lipase used in the present invention 
is already commercially available under the trade name "Lipase 
OF" from Meito Sangyo Co., Ltd. This enzyme is obtained from 
the filtrate of a Candida cylindracea culture by treatment with 
acetone and drying the resulting precipitate. This enzyme is 
used in an amount of 1 to 10 mg per gram of a target fat or oil 
to be reacted. This enzyme may be used in the form of a solution 
which is simply dissolved in a buffer, or may be immobilized 
on a support such as an ion exchange resin, an inorganic material 
or a polymer gel. 

As described above, lipase A exerts its activity in an 
acidic pH range and shows little activity at neutral or higher 
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pH. In contrast, lipase B exerts its activity at alkaline pH 
and shows little activity at acidic pH. Thus, even a crude 
enzyme can be used to effect a position- specif ic reaction when 
the pH of the reaction system is adjusted. Namely, acidic pH 
ensures the reaction exclusively at the Sn-1 and Sn-3 positions, 
while alkaline pH ensures the reaction exclusively at the Sn-2 
position. 

The present invention relates to a method based on the 
position- specif ic reactivity and pH dependence of this enzyme, 
by which oleic acid is introduced at the Sn-2 position of a solid 
fat (e.g., beef tallow, lard, palm oil) or stearic acid or 
palmitic acid is introduced at the Sn-1 and Sn-3 positions of 
a liquid oil (e.g. , olive oil, soybean oil) to obtain a modified 
fat or oil whose melting point is in the narrow range of 32°C 
to 39°C. 

Examples of fats or oils used in the present invention 
include solid fats such as beef tallow, lard and palm oil, as 
well as liquid oils such as olive oil, soybean oil, corn oil 
and saf flower oil. Fatty acid sources for transesterif ication 
include stearic acid, palmitic acid, oleic acid and so on. 
These fats or oils and fatty acids may be of any origin as long 
as they are commercially available for food industry purposes. 

The reaction is carried out in the range of 20°C to 50°C 
where the enzyme efficiently exerts its activity, with the range 
of 30°C to 40°C being preferred. 

To avoid pH changes in the reaction system, this reaction 
is carried out in a buffer system. Although any conventionally 
known buffer may be used, it is necessary to select a buffer 
suitable for the intended pH range. Examples include 
glycine -HC1 buffer, acetic acid- sodium acetate buffer, citric 
acid-disodium phosphate buffer and sodium phosphate buffer for 
the pH range of 3.5 to 6.5, as well as sodium phosphate buffer 
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and Tris-HCl buffer for the pH range of 7 to 8.5. 

The reaction time ranges from 1 to 24 hours, preferably 
3 to 10 hours. 

Since this reaction is accomplished in a two-phase system 
composed of hydrophobic elements (e.g. , fat or oil, fatty acid) 
and an enzyme solution or an immobilized enzyme, it is necessary 
to effectively stir the reaction system. In general, stirring 
at 100 to 500 rpm is sufficient. Moreover, to avoid oxidation 
of unsaturated fatty acids, the reaction is carried out while 
bubbling nitrogen. 

In both transesterif ication and esterif ication, the 
water content is very important for the reaction velocity and 
reaction rate. This is because too high a water content will 
shift the equilibrium towards hydrolysis with lipase to cause 
glyceride degradation. The water content generally ranges 
from 0.01% to 20% by weight, preferably 0.1% to 10% by weight 
of the fat or oil. 

(Advantages of the Invention) 

The method of the present invention uses a lipase derived 
from Candida cylindracea and is based on its Sn-position 
specificity, which varies depending on the reaction pH. Thus, 
the method of the present invention enables efficient and stable 
supply of modified fats or oils of good quality showing the same 
properties as cacao butter and having a melting point of 32°C 
to 39°C, starting from inexpensive fats or oils, and it also 
enables the provision of industrially advantageous materials . 

(Examples ) 

The present invention will be described in more detail 
by way of the following examples. 
Example 1 
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A 500 ml four-necked flask was charged with 10 g beef 
tallow (a product of Wako Pure Chemical Industries, Ltd., 
containing 36% oleic acid, 25% stearic acid and 30% palmitic 
acid and having a melting point of 35-50°C), 20 g oleic acid 
(a product of NOP Corporation, purity: 99%) and 1 g lipase OF 
(a product of Meito Sangyo Co. , Ltd. ) which had been dissolved 
in 5 ml of 0.1 M Tris-HCl buffer (pH 8.0) , followed by reaction 
at 40°C while stirring at 200 rpm under nitrogen bubbling. The 
reaction was stopped after 10 hours and the reaction product 
was purified by silica gel column chromatography to isolate a 
triglyceride fraction. This triglyceride fraction contained 
55% oleic acid, 18% stearic acid and 20% palmitic acid, and had 
a melting point of 36 ± 1°C and a yield of about 85%. 

Example 2 

The same procedure as shown in Example 1 was repeated, 
except that beef tallow was replaced by lard ( a product of Wako 
Pure Chemical Industries, Ltd., having a melting point of 
28-48°C and containing 42% oleic acid, 15% stearic acid and 28% 
palmitic acid), oleic acid was replaced by olive oil, and the 
buffer pH was set to 8 . 5 . The resulting triglyceride had a yield 
of about 87%, contained 59% oleic acid, 19% stearic acid and 
25% palmitic acid, and had a melting point of 34 ± 1°C. 

Example 3 

The same procedure as shown in Example 1 was repeated, 
except that beef tallow was replaced by olive oil (a product 
of Wako Pure Chemical Industries, Ltd. , having a melting point 
of 0-6°C and containing 76% oleic acid, 2% stearic acid and 12% 
palmitic acid) , oleic acid was replaced by stearic acid (10 g) 
and palmitic acid (10 g) (both are products of NOF Corporation, 
purity: 99%) , and Tris-HCl buffer was replaced by 0 . 1 M acetic 
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acid-sodium acetate buffer (pH 4.5). The resulting 
triglyceride contained 55% oleic acid, 19% stearic acid and 22% 
palmitic acid, and had a melting point of 37 ± 1°C and a yield 
of about 88%. 

Example 4 

The same procedure as shown in Example 1 was repeated, 
except that lipase OF was immobilized on an ion exchange resin 
(Amberlist 15, Organo) by ionic adsorption (10 g total weight, 
containing 1 g enzyme). The resulting triglyceride contained 
51% oleic acid, 22% stearic acid and 25% palmitic acid, and had 
a melting point of 38 ± 1°C and a yield of about 90%. 

Example 5 

The same procedure as shown in Example 1 was repeated, 
except that beef tallow was replaced by soybean oil ( a product 
of Wako Pure Chemical Industries, Ltd., containing 25% oleic 
acid, 4% stearic acid and 14% palmitic acid and having a melting 
point of 7-8°C), oleic acid was replaced by stearic acid (10 
g) and palmitic acid (10 g) , and Tris-HCl buffer was replaced 
by 0.1 M acetic acid- sodium acetate buffer (pH 5.0). The 
resulting triglyceride contained 50% oleic acid, 21% stearic 
acid and 23% palmitic acid, and had a melting point of 35 ± 1°C 
and a yield of about 90%. 

Example 6 

The same procedure as shown in Example 1 was repeated, 
except that beef tallow was replaced by palm oil (a product of 
Wako Pure Chemical Industries, Ltd., containing 41.5% oleic 
acid, 45.5% palmitic acid and 4.5% stearic acid and having a 
melting point of 27-50°C) , oleic acid was replaced by olive oil, 
and the buffer pH was changed from 8.0 to 7.5. The resulting 
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triglyceride had a melting point of 36 ± 1°C and contained 51% 
oleic acid, 15% stearic acid and 28% palmitic acid. 

Comparative Example 1 

The same procedure as shown in Example 1 was repeated, 
except that Tris-HCl buffer was replaced by 0.1 M acetic 
acid- sodium acetate buffer (pH 6.0). The resulting 
triglyceride contained 55% oleic acid, 19% stearic acid and 22% 
palmitic acid. The fatty acid rate of this triglyceride was 
similar to that obtained in Example 1, but this triglyceride 
had a melting point of 27 ± 1°C. Thus, no desired fat or oil 
was obtained. This would be because the melting point was 
greatly reduced due to oleic acid introduced at the Sn-1 or Sn-3 
position by the action of lipase on the Sn-1 and Sn-3 positions, 
which reaches a maximum at pH 6 . The triglyceride thus obtained 
was therefore structurally completely different from the 
triglyceride obtained in Example 1 even when they had the same 
fatty acid rate. 

Comparative Example 2 

The same procedure as shown in Example 3 was repeated, 
except that acetic acid- sodium acetate buffer was replaced by 
0.1 M Tris-HCl buffer (pH 7.5). The resulting triglyceride 
contained 51% oleic acid, 22% stearic acid and 23% palmitic acid, 
but it had a melting point of 42 ± 1°C. Thus, no desired fat 
or oil was obtained. This would be because stearic acid and 
palmitic acid were introduced at the Sn-2 position by the action 
of lipase on the Sn-2 position at pH 7 . 5 . As a result, the 
triglyceride thus obtained showed a different melting point 
even at the same fatty acid rate as in Example 3. 
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